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(57) Abstract 

The Area Wide Centrex service is provided in a telephone communication network having a plurality of interconnected 
central office switching systems (1 1, 13, 15, 17), each at a different location. Each of the central office switching systems connects 
to a number of local telephone lines, a number of which can be designated as members of a business group for a particular cus- 
tomer. Area Wide Centrex extends a number of service features to the business group over a broad area through multiple central 
offices by taking the programming intelligence capacity out of the central offices and moving it to a central point (40). Service 
features such as call routing are controlled by data stored in a central data base (43). Establishing or changing services for one or 
all of a particular customer's lines requires only reprogramming that customer's data in the central data base (43), without the 
need to reprogram each central office switch. Also, Centrex services such as extension number type intercom dialing and call 
transfer, which previously could be provided only between lines connected to the same exchange, can be extended across ex- 
changes. 
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AREA WIDE CENTREX 


Technical Field 

The present: invention relates to methods and 
system structures for providing private network service 
features to business customers with facilities at a 
5 number of geographically diverse locations through the 
public telephone network. The new service would extend 
Centrex service features to a multiple end office 
environment . 

Acronyms 

10 The written description uses a large number of 

acronyms to refer to various services and system 
components. Although known, use of several of these 
acronyms is not strictly standardized in the art. For 
purposes of this discussion, acronyms therefore will be 
15 defined as follows: 

Area Wide Centrex (AWC) 
Action Control Point (ACP) 
Advanced Intelligent Network (AIN) 
Advanced Services Platform (ASP) 
20 Common Channel Inter-office Signalling (CCIS) 

Data and Reporting System (DRS) 
Integrated Service Control Point (ISCP) 
North American Memory Plan (NAMP) Number 
Private Branch Exchange (PBX) 
25 Private Automatic Branch Exchange (PABX)' 
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Service Control Point (SCP) 
Service Management System (SMS) 
Service Switching Point (SSP) 
Signaling Transfer Point (STP) 
5 Station Message Detail Recording (SMDR) 

Service Creation Environment (SCE) . 
Trans action. Capabilities Applications 
Protocol (TCAP) 

Backgro vmri Art: 

10 In the past, providing advanced communications 

features to large companies with facilities at 
different locations required interconnection of a 
number of privately owned exchanges. U.S. Patent No. 
4,802,199 issued January 31, 1989, to Michael D. Lange 

15 et al. r for example, discloses a multiple exchange 
system aimed at the needs of large customers having 
facilities at a number of different geographic 
locations. The system provides repertory dialing 
through the switched network to set up connections 

20 between the different PBXs to emulate a dedicated 
private line connection. The system supports speed or 
repertory dialing, SMDR reporting and automatic routing 
features. The requisite processing capability for 
setting up the virtual private line connections between 

25 exchanges and providing special service features is 
located in the individual private exchanges. For 
example, the SMDR data acquisition apparently occurs on 
a switch by switch basis; each switch accumulates SMDR 
data in response to a subscriber accessing the virtual 

30 facility through that switch (column 4, lines 35-65). 
The problem with this approach is that the company must 
own, operate and maintain some form of private exchange 
at each of its locations. Also, in the Lange et al . 
system, the exchanges are PBXs interconnected via 
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public or private switched network lines, and the 
company incurs the expense of these lines as well. 

Rather than providing business services through a 
private exchange, such as a PBX, Centrex takes a group 
5 of normal telephone lines and provides call processing 
to add business features, to the otherwise standard 
telephone lines. For example, the Centrex exchange 
adds intercom capabilities to the lines of a specified 
business group so that a business customer can dial 

10 other stations within the same group using extension 
numbers, such as a two, three or four digit numbers, 
instead of the full telephone number associated with 
each called line or station. Other examples of Centrex 
service features include call transfer between users at 

15 different stations of the business group, a number of 
varieties of call forwarding and speed calling. 
Clearly Centrex adds a bundle of business features on 
top of the standard telephone line so that whatever a 
station or communication equipment a customer places on 

20 that line will interact with the business system 
features . 

Thus Centrex is a package of features that are 
placed or added onto the standard service provided via 
telephone lines that allow a group of lines assigned to 
25 a business customer to operate as a business system. 

Centrex typically provides business services similar to 
those provided by a PBX or PABX through a central 
office exchange of the public telephone network but 
without requiring the customer to purchase and maintain 
30 a private exchange. 

A problem with the existing Centrex is illustrated 
by call transfer. In the existing service, a business 
customer receives a call on one line but decides the 
caller should talk to an employee on another line. The 
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currently connected individual could flash the switch 
hook and dial the second employee's extension number 
and hang up. The call is transferred by the central 
office over to the line of the second employee. If 
5 provided by a prior art Centrex, the transfer is 
confined to one central office. Consequently, the 
transfer feature works only so long as all of the 
employees of the particular business customer are 
served by the same central office. 

]_0 One way the problem of multiple locations has been 

addressed in the past is for the customer to purchase 
private tie lines to connect remote, facilities to the 
customer's exchange. In effect , when a remote employee 
wanted to call through the network to another employee, 

15 the remote employee took the station set off -hook and 
the set connected through a tie line to the distant 
exchange which . provides the customer with the Centrex 
service. The calling employee then received the dial 
tone of the distant exchange via the tie line. Use of 

20 such private lines, however f incurs mileage charges for 
the wires strung from the exchange to each distant 
extension. Using digital switches,, to achieve a 
similar result requires deployment of a remote 
switching module at the remote locations to supply 

25 foreign dial tone and connect the remote switching 
modules to the distant exchange via a fiber optic 
trunk. Every prior art system for extending Centrex 
type services to distant customer facilities therefore 
does involve some form of private line to the remote 

30 locations. 

Another problem relating to existing business 
services is illustrated by call routing. This type of 
service for outgoing calls selects one of three 
different line or- trunk groups to place a call through. 
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For a call from one city going to a distant city there 
might be a choice of going first via a Tie line f second 
to MCI and then to some kind of AT&T WATS line. 
Typically, a customer uses such call routing to control 
5 communication costs. The selection is made on a 
priority* basis established by the customer in whatever 
manner produces the most economical use of their 
facilities. In the existing network, however, such 
call routing is controlled at the central office level 

10 of the network. The route selection priority for each 
Centrex line is programmed in the central office to 
which the line connects, and changing the priority for 
any given line requires a technician to go out to the 
exchange switch and change the wiring and/pr 

15 programming of that particular switch. Thus, if a 
bus iness customer has multiple geographic locations 
connected to different central offices, if the customer 
desires to change the call routing priority for all 
locations, technicians would have to modify wiring 

20 and/or install another program table, in each central 
office. 

Where the customer has a large number of lines to 
stations dispersed over a variety of . geographic 
locations, typically a number of lines connect to one 

25 local central office and other lines connect to one or 
more remotely located central offices. In such a 
situation, some services, such as the call transfer 
discussed above, can not be provided for all lines. 
Also, those services that can be provided require 

30 extensive programming and /or wiring at each connected 
* central office switch to establish or change the 
service parameters as was discussed above with regard 
to call routing. Thus clearly a need exists . for 
providing business type features to customers with 
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facilities at a number of geographically diverse 
locations through the public telephone network. 

In recent years f a number of new service features 
have been provided by an Advanced Intelligent Network 
5 (AIN). In an AIN type system, central offices send and 
receive data messages from an Integrated Services 
Control Point (ISCP) via a Switching Transfer Point 
(STP). At least some calls are then controlled through 
multiple central office switches using data retrieved 

10 from a data base in the ISCP . The prior development of 
an AIN, however, has concentrated on specific service 
features which are quite different from Centrex and 
have not extended Centrex type groups of business 
features to customers with facilities at a number of 

15 geographically diverse locations through the public 
telephone network. 

U.S. Patent No. 4,756,020 issued July 5, 1988, to 
Joseph V. Fodale, for example, suggests access 
authorization in a multiple office environment. The 

20 Fodale system restricts access to a long distance 
telephone network baseid on the status of the billing 
number associated with the call, i.e. delinquent. The 
access control is provided through multiple local and 
toll offices but is centrally controlled by a data base 

25 which stores account status information. The local 
office serving a calling telephone extends a toll call 
to the toll office of the toll network carrier. The 
toll office queries the data base via a CCIS link 
regarding the current status of the customer's account 

30 identified by the billing number associated with the 
call. The data base obtains the status information of 
the billing number in question and translates that 
status into a response message instruction to allow or 
disallow extension of the toll call through the roll 
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network. The data base transmits the response message 
to the toll office via CCIS link, and the toll office 
disallows or extends the call through the toll network 
as instructed by the response message . 
5 A number of the features provided by the prior art 

AIN type intelligent networks relate to specialized 
call processing of incoming calls, as discussed below. 

U.S. Patent No. 4,191,860 issued March 4, 1980, to 
Roy P. Weber discloses a system for providing special 
10 processing of incoming calls via a number of local 
switching offices based on information stored in a 
central data base. The local and toll offices of the 
telephone network compile a call data message and 
forward that message via a CCIS link to the central 
15 data base, essentially a Service Control Point or SCP . 
The data base at the SCP translates the dialed INWATS 
number, included in the message, into a call control 
message. The call control message includes an unlisted 
destination telephone number, which is then returned to 
20 the offices of the network via CCIS link. The; network 
uses the call control message to complete the 
particular call. 

U.S. Patent Nos . 4,611,094 and 4,611,096 both to 
Asmuth et al . (hereinafter Asmuth et al . ) disclose a 
25 system for providing custom incoming telephone call 
processing services to a corporate customer operating 
at geographically dispersed locations through a 
plurality of local office switches. A customer program 
stored in a central data base is accessed to provide 
30 instructions to the switches to complete incoming calls 
to customer locations in accord with special services 
defined by the corporate customer. Incoming calls to 
the customer are routed to an Action Control Point 
(ACP) which typically is a modified toll office. The 
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ACP has a number of "primitive" call processing 
capabilities, such as providing voice prompts to 
callers and receiving additional caller inputs. The 
customer program controls the ACP's to string together 
5 the desired primitive call processing capabilities to 
process each call to the customer. Specified 
parameters stored in the program, such as time of day, 
caller location and data inputs responsive to the voice 
prompts r determine the final customer station to which 

10 each call should be completed. The customized call 
processing disclosed by Asmuth et al . can also include 
customized billing for calls, e.g, by splitting charges 
between the customer and the caller. The Asmuth et al. 
system sets up a billing record for each call in the 

15 ACP or toll office. Asmuth et al. also teach 
procedures for handling of calls directed to a 
corporate customer when the call serving office does 
not have all of the capabilities needed for processing 
the call in accord with the customer's stored program. 

20 In particular, upon recognition of the deficiencies of 
the call serving office, the Asmuth et al . system 
transfers call processing to a second office having 
adequate capabilities for completion of the call. 

■U.S. Patent No. 4,788,718 issued November 29, 

25 1988, to Sandra D. McNabb et al. suggests centralized 
recording of call traffic information. The 
architecture is similar to that disclosed by the 
earlier discussed patents to Weber and Asmuth et al. to 
the extent that local and toll offices communicate with 

30 a central data base via CCIS link. The McNabb et al . 

svstem improves over the incoming call routing provided 
bv the Weber patent and the two Asmuth et al. patents 
discussed above by adding a data gathering function to 
the centralized data base which stores the individual 


SUBSTITUTE? SHEET 


WO 93/17515 PCT/US92/06503 

9 

customer's call routing program; In McNabb et al. the 
central data processor provides call attempt records 
and a traffic data summary- of all calls directed to a 
particular 800 number. 

U.S. Patent No. 4,757,267 issued July 12, 1988, to 
Bernard J. Riskin discloses routing of an 800 number 
call, where the dialed number identifies a particular 
product or service, to the nearest dealer for the 
identified product or service. The toll office sends a 
message including the dialed 800 number and the area 
code of the caller to a data base which translates this 
into a standard ten digit telephone number for the 
nearest computer at a Customer/Dealer Service Company 
(CDSC). The telephone network then routes the call to 
this computer, which answers the call and provides a 
synthesized voice response. The computer uses call 
data and or Touchtone dialed information from the 
caller to identify the selected product or service and 
then accesses its own data base to find the telephone 
number of one or more nearby dealers in that product or 
service.. The computer then calls the dealer and 
connects the original caller to the called dealer. 

Several other 'patents use a network similar to the 
AIN type intelligent network to provide personalized 
services to individual subscribers, for example when 
they are away from their home telephone station. 

U.S. Patent No. 4,313,035 issued January 26, 1982, 
to David S. Jordan et al. patent discloses a method of 
providing a person locator service through multiple 
exchanges of the switched telephone network. Each 
subscriber is assigned a personal number uniquely 
identifying the subscriber. An absent subscriber 
inputs a number to which calls are to be completed, 
such as the number where the subscriber can be reached, 
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into a central data base. A caller wishing to reach 
the subscriber dials the number uniquely, identifying 
that subscriber. In response to an incoming call 
directed to the unique number, a telephone switching 
5 office having access to CCIS sends the dialed number to 
the central data base referred to by Jordan et al. as 
an SSP . The data base retrieves the stored completion 
number for the called subscriber and forwards that 
number back to the switching office to complete the 
10 call. The subscriber can update the stored data from 
any telephone. Also, the subscriber can specify 
whether to charge calls via the person locator system 
to the subscriber or to the caller. 

U.S. Patent No. 4,899,373 issued February 6, 1990, 
15 to Chinmei Lee et al. discloses a system for providing 
special telephone services to a customer on a personal 
basis, when the customer is away form his or her home 
base or office. A nationally accessible data base 
system stores feature data in association with personal 
20 identification numbers. A subscriber wishing to use 
personalized features while away from home base dials a 
special code from a station connected to any exchange 
which has access to the data base and presents the 
personal identification number. The corresponding 
25 feature data is retrieved from the data base and stored 
in the exchange in association with the station from 
which the request was initiated. The exchange then 
provides telephone service corresponding to the 
subscriber's personalized telephone features. A 
30 temporary office arrangement may be established in 
which the personalized features will be immediately 
available on incoming and outgoing calls for a period 
of time specified by the subscriber. 
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The prior art does not suggest extending the full 
range of - Centrex type services to groups of lines 
assigned to business customers with facilities at a 
number of geographically diverse locations, without 
5 resort to private line connections between dispersed 
customer facilities . 

Disclosure of the lnv p"ti™ 
1. Objectives 

One objective of this invention is to provide a 

10 collection of Centrex type telephone communication 
features to a business customer's group of lines over a 
wide area where the group of lines connect to a 
plurality of central offices. 

Another objective is to provide Centrex type 

15 telephone communication features to business line 
groups of essentially unlimited numbers of lines. 

A further objective of the invention is to provide 
dynamic control of the Centrex type telephone 
communication features. More specifically, the 

20 features would be controlled through a central 
programmable data base so that establishing or changing 
service features requires only programming of the 
central data base, regardless of the number of 
different central offices through which the service is 

25 provided to any particular customer. 

2 . ginnrnary 

Area Wide Centrex is intended to extend a number 
of services over a much broader area through multiple 
central offices by taking the programming intelligence 
30 capacity out of the central office and moving it to one 
or more centralized control points. Service features 
such as call routing are controlled by data stored in a 
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central data base in one of the control points. 
Establishing or changing services for one or all of a 
particular customer's line requires only changing that 
customer's data in the data base. There is no need to 
5 reprogram each central office switch. Also, services, 
such as extension number type intercom dialing and call 
transfer, which could be provided only between lines 
connected to the same exchange can be extended across 
exchanges . 

IQ The call processing methods of the Area Wide 

Centrex service can be provided in a communication 
network having a plurality of interconnected central 
office switching systems, each at a different location. 
Each of the central office switching systems connects 

15 to a number of local communication lines . Each central 
office switching system normally responds to a request 
on a local communication line connected thereto to 
selectively connect the requesting line to another 
selected local communication line. The connection can 

20 be made locally through only the connected central 
office switching system, but when the called line 
connects to a distant station the connection is made 
through the connected central office switching system 
and at least one other central office switching system. 

25 in a first aspect, the invention is a method of 

providing Centrex services in the multiple central 
office switching system network. This method includes 
the step of designating at least one of the local 
communication lines connected to each of the central 

30 office switching systems as members of a business 
group. A central data base stores data for providing a 
plurality of Centrex service features to the business 
group. The Centrex service features include at least 
extension number dialing, call transfer and call 
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routing control . A request for service is received in 
one of the central office switching systems from one of 
the connected local communication lines. The method 
further includes the steps of recognizing that the 
5 service request originates from one of the designated 
local communication lines, and accessing the central 
data base to obtain call processing data associated 
with the business group for a selected one of the 
Centrex service features. The service processing 

10 method then provides the selected Centrex service 
feature to the one designated line based on the 
accessed call processing data. 

Typically, the recognition that the service 
request originates from one of the designated local 

15 communication lines occurs at the central office switch 
level. The central office uses this recognition to 
decide whether to launch a query to the central data 
base or to rely on call processing programs in the 
central office switch itself. If the switch lacked the 

20 capability to recognize whether or not a call 
originates from one of the designated local lines, the 
switch could forward the call to a higher level switch 
to perform the requisite translation. In a further 
alternative, the switch could query the central data 

25 base in response to each and every service request, and . 
the data base would then determine whether or not the 
originating line is a member of the business group. 

In another aspect, the invention consists of a 
call transfer method. At "least one of the local 

30 communication lines connected to each of at least two 
of the central office switching systems are designated 
as members of a business group. During an existing 
call connection through at least one of the central 
office switching systems to one of the designated local 
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communication lines, the system receives a transfer 
request from the one of the designated local 
communication lines. The- transfer request identifies 
another of the designated lines . The system recognizes 
5 that the service request, originates from a line which 
is a member of the business group, and places the 
existing call on hold. A central data base, separate 
from the central office switching systems, is accessed 
to obtain call processing data to transfer connection 
10 from the one designated line to the other designated 
line.. One or more of the central office switching 
systems then utilize the accessed call processing data 
to transfer the existing call to the other of the 
designated lines. This .approach allows transfer of 
15 calls between any two stations within the designated 
business group, regardless of which of the different 
central office switches each station is connected to. 

In another aspect, the invention consists of a 
portable intercom dialing method. At least one of the 
20 local communication lines connected to each of at least 
two of the central office switching systems are 
designated as members of a business group. The method 
includes the. steps of assigning an extension number to 
each of the designated local communication lines which 
25 is independent of the value of the unique line 
identification number of the line each extension number 
is assigned to. A translation table identifying the 
correspondence between each extension number and the 
unique line identification number for each line of the 
30 business group is stored in a central data. base. The 
central data base is separate from the central office 
switching systems. When customer personnel move to a 
different location, the method requires revising the 
translation table to change the correspondence between 
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an extension number and one of the unique line 
identification numbers . The revision serves to assign 
the one extension number to a different local 
communication line. When an extension number from one 
5 of the designated local, communication lines is 
received, the system accesses the revised translation 
table for the business group to retrieve the unique 
^ line identification number which currently corresponds 
to the received extension number. The network then 
10 establishes a communication link between the one of the 
designated local communication lines and the local 
communication line indicated by the retrieved unique 
line identification number. This method, allows a 
business customer to transfer an extension number 
15 across dialing exchange boundaries along with a moving 
employee, even though the actual telephone numbers 
assigned to each line do not change . 

In another aspect, the invention consists of a 
method of extending the Area Wide Centrex service 
20 features to one or more lines which are not members of 
the group. This aspect of the invention provides a 
"Work-At-Home" type service. The method includes the 
steps of designating at least one of the local 
communication lines connected to each of the central 
25 office switching systems as members of a business group 
and storing in the central data base data identifying 
at least one communication line which is not a member 
of business group as associated with one of the members 
of the business group. The* central data base also 
30 stores data for providing a Centrex communication 
service to the business group. The .method further 
comprises, the steps of receiving a request for the 
Centrex communication service in one of the central 
office switching systems from one of the connected 
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local communication lines and checking the stored 
identifying data to recognize, that the service request 
originates from the associated non-member line. The 
system then accesses - the central data base to obtain 
5 call processing data associated with the business 
group, and provides the Centrex communication service 
to the associated non-member line based on the accessed 
call processing data. 

The "Work- At -Home" feature allows billing for the 
10 Centrex communication service against the line of the 
business group associated with the non-member line 
based on the identifying data stored in the central 
data base. The central data base can also store data 
for providing a plurality of Centrex services to the 
15 business group wherein the plurality of services 
include at least extension number dialing, call 
transfer and call routing control. These services can 
then be provided both to the members of the group and 
to the associated non-member line. 
20 Access authorization, control can be added to any 

feature of the Area Wide Centrex, For a call 
originating at any station covered by the Area Wide 
Centrex service, the end user dials the desired 
directory number in response . to which the network 
25 suspends call processing and requests (using voice 
announcements ) that the end user enter an authorization 
code, for example using DTMF digits. The network 
checks the entered code against a list of valid codes 
provided by the subscriber. If the subscriber has 
30 specified additional screening, the calling number 
could also be matched against a list of valid calling 
numbers. If the code is valid (and the calling number 
when used), the network resumes call processing and 
routes the call to the appropriate destination. 
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Alternatively, calls could be screened based on calling 
number alone, without an entered authorization code. 

Centralized station message detail recording can 
also be added to any feature of the Area Wide Centrex. 
5 The customer specifies the information to be collected, 
the method and time of information collection, the. type 
of results, and the format and frequency of reports. 
'For a call originating at any station covered by the 
Area Wide Centrex service, the central data base 
10 accumulates data relating to usage of the Centrex 
communication services. The . message detail data can 
then be down loaded to the customer as often as 
specified. 

In another aspect, the invention is an area wide 

15 centrex communication network. The network includes 
local communication lines and a plurality of 
interconnected central office switching systems each at 
a different location. Each of the central office 
switching systems connects to a plurality of the local 

20 communication lines. Also, each of the central office 
switching systems responds to a request on a local 
communication line connected thereto to selectively 
provide a communication connection between the 
requesting line and another selected local 

25 communication line. The connection can be made locally 
through only the connected central office switching 
system, but when the called line connects to a distant 
station the connection is made through the connected 
central office switching system and at least one other 

30 central office switching system. The network, further, 
includes a central data base, separate from the central 
office switching systems . The central data base stores 
call processing data associated with, at least one of 
the local communication lines connected to each of at 
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least two of the central office switching systems, such 
that the lines are identified as members of a business 
group. The stored call processing data includes data 
for a plurality of Centrex service features available 
5 to the business group. The Centrex service features 
include at least extension number dialing, call 
transfer and routing control. A signalling communica- 
tion system provides two-way communications of data 
messages between the central office switching systems 

10 and the central data base. In response to a request 
for service from one of the designated local 
communication lines , the central office switching 
system connected to that one line initiates access to 
the central data base. The access serves to obtain 

15 call processing data associated with the business group 
for a selected one of the Centrex service features . 
Then, in response to the obtained call processing data, 
the network provides the selected Centrex service 
feature to the one designated line. 

20 In a preferred implementation, each of the at 

least two of the central office switching systems 
comprises a programmable digital switch. Each 
programmable digital switch in the network may be 
programmed to recognize that the service request 

25 originates from one of the designated local 
communication lines. Alternatively, each programmable 
digital switch may respond to every service request by 
initiating a query to the data base, in which case the. 
data base stores sufficient data to recognize that the 

30 service request originates from one of the designated 
local communication lines . 

The Area Wide Centrex communication system may 
also include at least one switching transfer point for 
routing data messages between the central office 
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switching systems and. the data base. Common channel 
interoffice signalling links provide communications 
between the central office switching systems and the 
switching transfer point, and a packet switched network 

5 provides communications between the switching transfer 
point and the central data base. 

Additional objects, advantages and novel features 
• of the invention will be set forth in part in the 
description which follows, and. in part will become 
10 apparent to those skilled in the art upon examination 
of the following or may be learned by practice of the 
invention. The objects and advantages of the invention 
may be realized and attained by means of the 
instrumentalities and combinations particularly pointed 

15 out in the appended claims. 

Rj-ief DescriDtio " nrawinas 

Figure 1 shows in simplified block diagram form an 

Advanced Intelligent Network system for implementing 

the Area Wide Centrex service on a statewide basis. 
20 Figure 2 is a schematic block diagram of the 

components of an Advanced Intelligent Network system 

similar to that of Figure 1 but showing somewhat more 

detail of the first embodiment of the system for 

implementing the invention. 
25 Figure 3 is a flow chart depicting the routine for 

normal call processing in a network implementing the 

Area Wide Centrex service. 

Figure 4 is a flow chart showing the added call or 

service processing involved in providing Area Wide 

30 Centrex services. 

Figure 5 is a flow chart illustrating the 
processing steps for call transfer in the Area Wide 
Centrex system. 
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Figure 5 is a flow chart illustrating the 
Drpcessing steps for the "Work- At -Home" feature which 
allows provision of Area Wide Centrex services to a 
home line. 

5 Figure 7 is a flow chart showing the steps added 

to the other Area Wide Centrex routines to add access 
authorization control to any of the Area Wide Centrex 
features. 

Figure 8 shows an alternate system for 
10 implementing the Area Wide Centrex wherein none of the 
end office switches have SSP functionality. 

Figure 9 shows another alternate system for 
implementing the Area Wide Centrex wherein only 
selected end office switches have SSP functionality. 

15 Best Mode for Carry* Tig out the Invention 

Area Wide Centrex is implemented using an Advanced 
Intelligent Network ( AIN) type architecture. One 
example of an AIN system for implementing the Area Wide 
Centrex service on a statewide basis appears in 

20 simplified block diagram form in Figure 1 . 

In the simplified example shown in Figure 1, 
central office switches or CO's are located throughout 
the state. Local telephone lines connect individual 
telephone stations in each geographic area to the 

25 closest CO. Each CO connects via trunk circuits (shown 
in the drawing as bold lines) to one or more of the 
other CO's, and each CO has a CCIS data link to an STP. 
The trunk circuits carry large numbers of telephone 
calls between the CO's. CCIS data communication is 

30 provided via links to signaling transfer points 
(STP's), In the illustrated example, the two CO's in 
the Arlington/Alexandria area connect- to a nearby first 
STP. The two CO's in Norfolk connect to a second STP 
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which is located in that part of the state. The 
Richmond CO connects to a third STP, and the Roanoke CO 
connects to a fourth STP. The STP's provide call 
processing data transfer between the various CO's and 
5 between the CO's and the Integrated Service Control 

Point (ISCP) • 

Area Wide Centrex could be implemented with one , or 
more ISCP's per state, as in the Figure 1 
implementation, to avoid overloading existing CCIS data 

10 links. Alternatively, the ISCP could be implemented on 
a LATA by LATA basis or on a regional operating company 
basis, i.e. one data base for the entire geographic 
area serviced by one of the Regional Bell Operating 
Companies. In fact, if federal regulations permitted, 

15 the data base service could become nationwide. 

A business customer may have facilities in several 
locations throughout the regions or state served by the 
Area Wide Centrex system. For example, company X may 
have headquarters in Richmond, a shipping facility in 

20 Norfolk, an assembly plant in Roanoke and a lobbyist's 
office in the Arlington/Alexandria area. Individual 
telephone lines to each of the company's facilities 
would be designated as members of that company's 
business group. The lines could be lines into a PBX at 

25 the headquarters, a key system at the lobbyist's office 
and plain old telephone lines into the plant and the 
shipping facility. Each of the central office 
switching systems connects to a number of local 
communication lines which in turn connect to 

30 communication terminals. Although shown as telephones 
in Figures 1 and 2, the terminals can comprise any 
communication device compatible with the line. Where 
the line is a standard voice grade telephone line, for 
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example, the terminals could include facsimile devices, 
modems etc. 

Figure 2 is a schematic block diagram of the 
components of AIN similar to the system of Figure 1 but 
5 showing somewhat more detail of the first embodiment: of 
the system for implementing the invention. In this 
figure, each of the CO's are labeled as an "SSP." The 
' Service Switching Points , referred to as SSP ' s , are 
appropriately . equipped programmable switches present in 

10 the telephone network, which recognize AIN type calls, 
launch queries to the ISCP and receive commands and 
data from the ISCP to further process the AIN calls . 

SSP ' s can be programmed to recognize a number of 
different triggers as an indication that a call is an 

15 AIN call. The trigger can relate to the terminating 
station, but in Area Wide Centrex the trigger is 
typically the identification of the telephone line from 
which a call or other request for service originates . 
Generally, for Area Wide Centrex, a number of lines are 

20 designated as members of a business group serviced by 
the Area Wide Centrex. The SSP's then trigger AIN type 
servicing based on origination of the call or service 
request from a line designated as a member of one of 
the business groups subscribing to Area Wide Centrex. 

25 As shown in Figure 2, all of the CO's 11, 13, 15 

and 17 are equipped and programmed to serve as SSP's. 
Such central office switching systems typically consist 
of a programmable digital switch with CCIS 
communications capabilities. One example of such a 

30 switch is a 5 ESS type switch manufactured by AT&T ; but 
other vendors, such as Northern Telecom and Seimens, 
manufacture comparable digital switches which could 
serve as the SSP's. The illustrated embodiment is 
perhaps an. ideal implementation which would make Area 
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Wide Centrex widely available at the local office level 
throughout the network. As will be discussed later, 
with respect to Figures 8 and 9, other implementations 
provide the SSP functionality only at selected- points 
5. in the network, and end offices without such 
functionality forward calls to one of the SSP's. 

The Area Wide Centrex implementation of Figure 2 
includes a number of the SSP capable CO switches, such 
as the SSP's shown at 11, 13, 15, and 17. The SSP type 
10 central offices are each at a different location and 
distributed throughout the area, region or country 
served by the Area Wide Centrex system. In the example 
of Figure 1, each of the CO's in the state would 
comprise an SSP type central office switching system. 
15 The SSP's 11 and 13 connect to a first local 

area STP 23, and the SSP's 15 and 17 connect to a 
second local area STP 25. The connections to the STP's 
are for signalling purposes. As indicated by the black 
dots below STP's 23 and 25, each local area STP can 
20 connect to a large number of the SSP's. - Although not 
shown in Figure 2 , as in Figure 1, the central offices 
or SSP's are interconnected to each other by trunk 
circuits for carrying telephone services. 

The local area STP's 23 and 25, and any number, of 
25 other such local area STP^s shown as black dots between 
STP's 23 and 25 communicate with a state or regional 
STP 31. The state or regional STP 31 in turn provides 
communications with the ISCP 40. The STP hierarchy can 
be expanded or contracted to as many levels as needed 
30 to serve any size area covered by the Area Wide Centrex 
and to service any number of stations and central 
office switches. The links 23 and 25 between the CO'S 
and the local area STP's are dedicated CCIS links, 
typically SS#7 type interoffice data communication 


SUBSTITUTE SHEET 


WO 93/17515 24 PCT/US92/06503 


channels. The local area STP's are in turn connected 
to each other and to the regional STP 31 via a packet 
switched network. The regional STP 31 also 
communicates with the ISCP, 4 0 via a packet switched 

5 network. 

The messages transmitted between the SSP's and the 
ISCP are all formatted in accord with the Transaction 
' Capabilities Applications Protocol (TCAP). The TCAP 
protocol provides standardized formats for various 

10 query and response messages. Each query and response 
includes data fields for a variety of different pieces 
of information relating to the current call. Of 
particular note here, an initial TCAP query from the 
SSP includes, among other data, a "Service Key" which 

15 is the calling party's address and digits representing 
the called party address. TCAP also specifies a 
standard message .response format including routing 
information, such as primary carrier ID, alternate 
carrier ID and second alternate carrier ID and a 

20 routing number and a destination number. The TCAP 
specifies a number of additional message formats, for 
example a format for a subsequent query from the SSP , 
and formats for " INVOKE " responses for instructing the 
SSP to play an announcement or to play , an announcement 

25 and collect digits. 

As shown in Figure 2, the ISCP 40 is an integrated 
system. Among other system components, the ISCP 40 
includes a Service Management System (SMS) 41, a Data 
and Reporting System <DRS) 4 5 and the actual data base 

30 or Service Control Point (SCP) 43. The ISCP also 
typically includes a terminal subsystem referred to as 
a Service Creation Environment or SCE (not shown) for 
programming the data base in the SCP 43 for the 


SUBSTITUTE SHEET 


25 w PCI7US92/06503 

WO 93/17515 


services 


subscribed to by each individual business 
customer . 

Each central office switching system normally 
responds to a service request on a local communication 
5 line connected thereto to selectively connect the 
requesting line to another selected local communication 
line. The connection can be made locally through only 
the connected central office switching system. For 
example, for a call from station A to station B the SSP 
10 11 provides the call connection without any connection 
to another central office. When the called line 
connects to a distant station, for example when station 
A calls station C, the connection is made through the 
connected central office switching system SSP 11 and at 
15 least one other central office switching system SSP 13 
through the telephone trunks interconnection the two 
CO's. Figure 3 illustrates in simplified flow chart 
form a routine for such normal call processing. This 
. routine is similar to that used in existing networks to 
20 complete calls between stations connected to different 
central offices. In an AIN system implementing Area 
Wide Centrex service, this normal call processing 
routine would still be executed for completion of calls 
originating from stations not subscribing to the Area 
25 Wide Centrex service. 

In the method shown in Figure 3, the central 
office switching system responds to an off-hook and 
receives dialed digits . from the calling station. The 
central of f ice . switching system analyzes the received 
30 digits to determine if the call is local or not. If 
the called station is local and the call can be 
completed through the one central office, the central 
office switching system connects the calling station to 
the called station. If, however, the called station is 
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not: local, the call must be completed through one or 
more disrant central offices, and further processing is 
necessary. 

. If at this point the call were connected serially 
5 through the trunks and appropriate central offices 
between the caller and the called party using in 
channel signalling, the trunks would be engaged before 
a determination is made that the called line is 
available or busy. Particularly if the called line is 

10 busy, this would unnecessarily tie up limited trunk 
capacity. The CCIS system through the STP's was 
developed to alleviate this problem. 

In the CCIS type call processing method 
illustrated in Figure 3, the local central office 

15 suspends the call and sends a query message through one 
or more of the STP's. The query message goes to the 
central office to which the called station is 
connected. The receiving central office determines 
whether or not the called station is busy. If the 

20 called station is busy, the receiving central office so 
informs the originating central office which in turn 
provides a busy signal to the calling station. If the 
called station is not busy, the receiving central 
office so informs the originating central office. A 

25 telephone connection is then constructed via the trunks 
and central offices of the network between the calling 
and called stations. The receiving central office then 
provides a ringing signal to the called station and 
sends ringback tone back through the connection to the 

30 calling station. 

The local CO's would be programmed to recognize 
any call or service request originating from any of the 
business group lines as an Area Wide Centrex Call. In 
response to such a call origination type trigger, the 
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local CO would communicate with the ISCP via an STP to 
obtain all necessary call processing data to extend a 
requested Centrex service to 'the originating business 
group station. Figure 4 shows, in simplified form, the 
5 added call or service processing involved in - providing 
Area Wide Centrex services . 

With reference to Figure 4 , after the central 
office switching system detects . an of f -hook f it must 
initially determine whether or not the call originates 

10 from a line subscribing to the Area Wide Centrex 
service. In the simplest case, this means checking a 
translation table in the central office to determine if 
the line which just went off -hook is an AWC line. If 
not an AWC line, the system receives dialed digits and 

15 executes normal call processing routines for completing 
the call, for example by executing the steps starting 
at point A in Figure 3 . 

If the call originates from an AWC lijie, the 
originating office receives dialed digits, suspends the 

20 call and sends a query message up to the ISCP. This 
query message is in the above described TCAP format for 
an initial query from an SSP. Specifically, the office 
sends the TCAP query via a dedicated CCIS link to an 
STP . The STP recognizes that the query , is addressed to 

25 the ISCP and retransmits the query, either directly or 
through a further STP, and through the packet switched 
network as in Figure 2, to the ISCP. 

The ISCP uses the originating party telephone 
number to identify the particular business customer. 

30 The calling number and/or the dialed digits are then 
used to identify processing data needed to provide the 
requested AWC service from a stored data table 
associated with the particular business customer. The 
ISCP then formulates an appropriate response message, 
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again in the format specified by TCAP, and transmits 
the response message back to the originating central 
office via the packet switched network, STP(s) and CCIS 
link . 

5 The originating office then provides the requested 

service based on the received processing data. In one 
simple example, if the requested service is an 
extension dialing, the dialed digits might represent a 
minimum of three or four digits of the called station's 

10 number. The response message would then provide the 
complete number of the called station, and the system 
executes normal call processing routines for completing 
the call using the complete telephone number received 
from the ISCP. In this simple example, the system 

15 would again execute the steps starting at point A in 
Figure 3. 

As described above, for all calls from designated 
Area Wide Centrex lines, the SSP queries the ISCP and 
processes each call based on the data returned by the 

20 ISCP. It is also possible to program the SSP to 
process certain calls, for example calls dialing 
certain numbers, as normal calls without reference to 
the ISCP data base. In particular, the SSP might 
recognize 911 emergency calls and process those calls 

25 in the normal manner without accessing the ISCP. 

Although shown and described above as a single 
emery and response message, the local central office 
and the ISCP may send messages back and forth several 
times. For example, if the data stored in the ISCP 

30 indicates additional data is needed, the first message 
back to the originating office might instruct that 
office to generate a prompt (speech or tone) requesting 
that the originating subscriber dial in additional 
digits. This might be the case if the stored data 
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indicated' some level of access control or restriction 
relating to the requested service, in which case the 
additional dialed digits might represent a personal 
identification number. The originating central office 
5 would then transmit the additional data to the ISCP for 
further processing, e.g. comparison against stored 
data. In some cases it may also be appropriate for the 
originating office to request additional data from the 
ISCP in order to accumulate sufficient data to 
10 completely process the call. In fact, there is a 
window of approximately 50 milliseconds during which 
data can be communicated back and forth between the 
ISCP and the originating central office. This allows 
time for 4 or 5 query and response sequences, as needed 
15 for a particular service application. 

The above discussed flow charts show substantial 
processing at the local central office level. 
Ultimately, all processing could be transferred to the 
ISCP level, and the central office switch would become 
20 a dumb system controlled by commands sent from the 
ISCP. For example, in such an implementation, 
determination of whether or not a call or service 
request originated from an AWC line would itself entail 
a query to the ISCP to check the data base and look up 
25 the identity of the originating line. 

The above described data signalling network 
between the CO's and the ISCP is preferred, but other 
signalling networks could be used. For example, 
instead of the CCIS links, STP's and packet networks, 
30 several CO's and the ISCP could be linked for data 
communication by a token ring network. Also, the SSP 
capability may not always be available at the local 
office level, and several other implementations might 
be used to provide the requisite SSP capability. For 
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example, as shown in Figure 8, none of the end office 
switches may have SSP functionality. Instead, each end 
office would connect to a trunk tandem which in turn 
feeds calls to a central SSP capable switch. The SSP 
5 then communicates with the ISCP, as in the 
implementation described above, but in this case via an 
SS#7 type CCIS link. In the embodiment of Figure 9, 
some of the end offices are SSP capable, and some are 
not. Again, each of the end offices normally 

10 communicates through a trunk tandem. For the SSP 
capable switches, they communicate directly with an STP 
which relays communications to and from the ISCP, in 
the same manner as in the embodiment of Figures 1 and 
2. For those end offices, which lack SSP capability, 

15 calls are forwarded to the SSP capable trunk tandem 
which in turn relays the calls in a manner similar to 
that of Figure 8. In the embodiments of Figures 8 and 
9 , the SSP capable trunk tandem switches are digital 
switches, such as the 5 ESS switch from AT&T; and the 

20 non-SSP type end offices might be 1A analog type 
switches . 

The "Area Wide Centrex" service will provide a 
number of Centrex features for processing customer's 
outgoing calls through multiple end. offices to 

25 geographically separate facilities of business 
customers. Inter- location transport, will be provided 
through public network or private dedicated facilities 
via a Centrex, a Private Branch Exchange (PBX), a Key 
telephone system, or a residential POTS line. End user 

30 access via a corporate abbreviated dialing plan will 
operate across the network as if all of the customer's 
locations were served by a single switch. The billing 
for Area Wide Centrex calls can be either flat message 
rate or by individual or groups of nodes. 
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The Area Wide Centrex service relies on a central 
data base at the ISCP to control the Centrex operations 
through multiple end offices. Local and toll offices 
of the public telephone network compile a call data 
5 message for Area Wide Centrex calls and forward that 
message via a CCIS link to an, Integrated Service 
Control Point or ISCP . The ISCP accesses stored data 
to translate the received message into a call control 
message and returns the call control message to the 

10 offices of the network via CCIS link. The network 
offices then use the call control message to complete 
the particular call in accord with the customer's 
' particular active Centrex service features. For 
ordinary telephone service calls by non-Centrex 

15 subscribers, the local and toll office switches would 
function normally and process such calls without 
referring to the ISCP data base for instructions. 

Features 

The Area Wide Centrex provides the following 
20 specific service features: 

A. Extension Dialing. 

B. Call Transfer . 

C. Routing Control 

D. Work-at-Home 


25 


E. Centralized Station Message Detail 
Recording (SMDR) 

F. Access Authorization 

The implementation of the five listed features in 
the Area Wide Centrex system will be' described below. 
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A. Extension Dialing 
The extension dialing feature allows a 
multilocation customer to provide a specialized, 
abbreviated dialing plan for calls between their 
5 locations. Using this feature, an Area Wide Centrex 
station user can call any other station in .the. Area 
Wide Centrex network using the specialized dialing 
plan. This feature will offer multi-location Centrex 
customers a uniform abbreviated dialing plan between 
10 their PBX locations, Centrex locations, ISDN lines, and 
residential lines for people working from home, etc. 

With reference again to Figure 4, after the. 
central office switching system detects an off-hook and 
receives dialed digits, it determines whether or not 
15 the call originates from a line subscribing to the Area 
Wide Centrex service. If not an AWC line, the system 
executes normal call processing routines for completing 
the call, for example by executing the steps starting 
at point A in Figure 3. If the call originates from an 
20 AWC line, the originating office suspends the call and 
sends a query message up to the ISCP through the. STP's. 
This query message, in TCAP format, identifies the 
calling station and the digits dialed. For an 
extension dialing service, the dialed digits might 
25 represent a minimum of three or four digits assigned to 
the called station's number. Depending on the dialing 
plan used, two of which will be discussed later, the 
digits may be selected digits from the actual telephone 
number assigned to the called station or a number 
30 totally independent from the called stations telephone 
number. Based on the identity of the business group 
determined by the calling party's address , the ISCP 
retrieves from its data base the complete telephone 
number of the called station corresponding to the 
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dialed extension number. The ISCP then formulates a 
response message, again in TCAP format including the 
complete destination number and any other routing 
information which might be necessary, to complete the 
5 call, and transmits the response message back to the 
originating central office via the STP(s). The 
destination number coul'd theoretically be any number, 
American or International- The system then executes 
normal call processing routines for completing the call 

10 using the complete telephone number and/or routing 
information received from the ISCP by executing the 
steps starting at point A in Figure 3. 

In the example of Figure 1, suppose that employee. 
John Doe is located in the Arlington/Alexandria area 

15 and is assigned extension number 1234. His actual 
telephone number might be 703-456-7890. To call John 
Doe, any other employee of company X would only have to 
dial extension 1234, and the ISCP would provide the 
complete 703-456-7890 number to complete the call to 

20 John Doe's telephone line in the Arlington/Alexandria 
office. This would be true whether the other employee 
was calling from the headquarters in Richmond, the 
shipping facility in Norfolk, the assembly plant in 
Roanoke or the office in the Arlington/Alexandria area. 

25 In the example given, the four-digit extension number- 
is an arbitrary number unrelated to the actual 
telephone number of the employee's telephone line. 
Alternatively, the extension number could be a selected 
subset of the digits of the actual telephone number, . 

•30 for example the last four digits. 


B. Call Transfer 
The call transfer feature allows transfer of an 
existing call connection from one member of the 
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business group to any other member of the group, 
regardless of which central' office each member connects 
to. With reference to the flow chart of Figure 4, 
during a call connection exists through at least one of 
5 the central office switching systems to one of the 
local telephone lines designated as a member of the 
group. During this connection, the system receives a 
transfer reauest from the one local communication line. 
The transfer request will typically be a switch 
10 hookflash. The central office connected to the line 
requesting transfer recognizes that the service request 
originates from a line which is a member of the 
business group, places the existing call on hold and 
sends a dial tone to that line. The central office 
15 receives dialed digits identifying another member of 
the group. If an extension dialing plan is used, the 
digits would be those of an extension number. The 
originating central office sends a query/ in TCAP 
format, to the ISCP via the STP(s). The query includes 
20 data identifying the requesting station (and thereby 
the business group) and the dialed digits. The ISCP 
accesses a data table for the business group to obtain 
call processing data to transfer connection from the 
requesting line to the other line identified by the 
25 dialed digits. If the dialed digits were an extension 
number, the retrieved data would include the complete 
telephone number of the destination line. The ISCP 
sends a TCAP response message, including the retrieved 
call processing data, back to the central office via 
30 the STP(s). The central office then utilizes the 
accessed call processing data to transfer the existing 
call to the other lines . 

In the example of Figure 1, suppose that employee 
John Doe located in the Arlington/Alexandria area is 
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assigned extension number 1234, and his actual 
telephone, number is 7 03-4 56-7 890. Employee Jane Smith 
in the company's shipping facility in Norfolk is - 
engaged in a telephone conversation with an outside 
5 party and decides to transfer the call to John Doe. 
Jane Smith flashes the hookswitch on her telephone and 
hears a new dial tone. She then dials John Doe's 
extension number 1234. The ISCP would provide the 
complete 703-456-7890 number and the system uses that 
10 number to transfer the existing connection to the 
outside party to John Doe.' s telephone line in the 
Arlington/Alexandria office. 

C. Routing Control 
To provide economics or efficiencies in traffic 
15 handling, the Area Wide Centrex service will route 
calls to different customer locations based on customer 
specified parameters, such as calling/called party 
number, time-of-day, day of the week, authorization 
codes, etc. If the Area Wide Centrex routes a call 
20 over private facilities, three separate trunk groups 
may be specified. If all three trunk groups are busy, 
then the call would overflow to the public network. 

Operation of this feature can also be understood 
by reference to the general operation flow chart . of 
25 Figure 4. Again, after the central office switching 
system detects an off-hook, it determines whether or 
not the call originates from a line subscribing to the 
Area Wide Centrex service. If not an AWC line, the 
system receives dialed digits and executes normal call 
30 processing routines, whereas if the call originates 
from an AWC line, the originating office receives 
dialed digits , suspends the call . and sends a query 
message up to the ISCP through the STP's. This query 
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message, in TCAP format, identifies, the calling station 
and the digits dialed as well as other pertinent 
information. Based on the identity of the business 
arouD determined by the calling party's address, the 
5 ISCP retrieves from its data base a table of trunk 
grouD routing information. The ISCP formulates a 
response message, again in TCAP format, including the 
routing information, and transmits the response message 
back to the originating central office via the STP(s). 

10 The system then executes normal call processing 
routines for completing the call . using the received 
routing information provided by the ISCP. 

In one example, the routing control information 
stored in the ISCP data base would specify three trunk 

15 groups, in priority order. For example, the first 
trunk group might be a group of private tie lines, the 
second trunk group might be AT&T WATS lines and the 
third might be through MCI trunk lines . Upon receiving 
the TCAP response message including the identification 

20 of the three trunk groups in priority order, the 
central office would use the highest priority trunk 
group then available to complete the call, and if all 
specified trunk groups are busy, complete the call 
through the standard direct dial telephone network. 

25 The Area Wide Centrex system can provide customers 

other types of routing control routines, as desired by 
each, customer. Instead of specifying priority order, 
the stored data might identify different trunk groups 
for use at different times of day. The TCAP response 

30 then would identify a single trunk group, based on the 
current time , which the switch would then use to 
complete the call. Also, instead of specif ying ; private 
trunk groups, such as tie lines, the stored routing 
data, could specify one or more trunk groups, or even 
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individual trunk circuits, through the public switched 
telephone network itself. The programmability of the 
customer's stored data allows each customer a virtually 
unlimited selection of routing control routines, so 
5 that each business can customize its routing control to 
match its available trunk resources and its 
communication needs . ( 

The call routing . control therefore allows a 
business customer to control use of available long 

10 distance resources to reduce costs. Provision of this 
service through the Area Wide Centrex facilitates such 
resource control across a number of central office 
switches. Setting up or modifying the routing priority 
requires only programming the one central data base in 

15 the ISCP. . 

D. Work-at-Home 

The Work-At-Home feature allows the home 
telephone line to selectively operate as a residential 
line or as a business line, on a call-by-call basis. 

20 For a business call, the user would preface each call 
with an access indicator to identify a business call. 
When an outgoing call from the home- line lacks the 
access indicator, the network processes the call as a 
standard residential call. 

25 The flow chart of Figure 6 illustrates processing 

of Work-At-Home services in the Area Wide Centrex 
svstem. Typically, the telephone of a residential line 
goes off -hook, and the user dials digits . In the Work- 
At-Home feature, a special service key actuation at the 

30 originating station, such as the "#" or "*" key, 
triggers AIN recognition. The SSP type central office 
then suspends the call and queries the ISCP via the 
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STP(s) to determine which business line the originating 
line corresponds to. 

Typically, the ISCP stores a short table, for 
example including five telephone numbers , for each 
5 business line for which work-at-home calls can 
originate. The ISCP compares the originating home line 
number to the stored Work-At-Home tables for the 
business group lines and matches the home line number 
to one of the business lines. Based on the identified 
10 business . line, the ISCP retrieves processing data for 
completing the call or providing other services as if 
the service request originated from the business group 
line. 

The ISCP formulates a response message, again in 
15 TCAP format, including the processing data. The TCAP 
response message format includes data fields for 
billing information, and the response message will 
include sufficient information to allow billing for the 
call against the identified business group line- The 
20 ISCP transmits the response message back to the 
originating central office via the STP(s). The system 
then executes call processing routines to provide the 
reauested AWC service using the data received from the 
ISCP. ■ 

25 in response to the access indicator trigger, the 

Area Wide Centrex service provides business features to 
the home line just as the service would provide to the 
office line, including for example extension dialing, 
call routing control, call transfer, and recording SMDR 

30 "type information. Outgoing business calls can be 
billed to the associated office line. 

In the above description, the Work-at-Home feature 
uses some form of special key actuation as the access 
indicator, and the flow chart of Figure 6 illustrates 
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such a method of operation where the -#" key serves as 
the special key. It is possible, however, to use other 
access indicators or triggers. For example, the home 
line might be identified for AIN processing, in which 
5 case the SSP switch queries the ISCP data base in 
response to every off -hook. The ISCP then decides 
whether the current call should be processed as a 
normal residential call or as an AWC Work-at-Home call, 
based on' information stored in the data base. The 

10 stored data might specify Work-at-Home call processing 
for certain times and/or days of the week. 
Alternatively, the data might identify whether the 
Work-at-Home service has been toggled on by an initial 
call to a common number assigned to the specific 

15 business group customer, after which all calls from the 
home line are processed as AWC calls and can access all 
features of the AWC service associated with the 
particular business group. Another approach might be 
to decide whether the call was a Work-at-Home call 

20 based on the dialed destination number; if the number 
corresponds to a member of the business group with 
which the home line is associated, the call is 
processed and billed as an AWC Work-at-Home call. 

The telephone communication system used to 

25 implement the Area Wide Centrex service could also 
route incoming business calls to the home line. In one 
embodiment, the incoming calls would be routed to the 
home line using existing call forwarding options. In 
future, however, the network would process the incoming 

30 calls as AIN type calls and control connection to 
different destination stations based on data stored in 
the ISCP. In such a system, each call directed to the 
business line would also trigger a query to the ISCP. 
Based on its stored data, the ISCP would instruct the 
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SSP switch to complete the call either to the business 
line or to the associated Work-at-Home line. For 
examDle f the ISCP might provide data to complete 
incoming calls to the business line at certain times , 
5 but at other specified times , provide data to complete 
such calls to the home line. 

E. Centralized SMDR 
Centralized Station Message Detail Recording or 
SMDR will provide one centralized station, message 

10 detail report for all Area Wide Centrex stations 
instead of the switch-by-switch report done for prior 
art Centrex implementations . Three types of results 
could be made available to an Area Wide Centrex 
customer: raw data such as time of call, calling 

15 number, called number, routing number, etc. statistics 
such as number of blocked calls; and calculated values 
such as average duration of calls . Each type of data 
can be made available on a. customized basis, e.g., for 
individual users . 

20 As discussed earlier, each query includes the 

caller's telephone number identified by the Service Key 
portion of the TCAP query message. Each central record 
is driven by a telephone number. Thus every time an 
SSP makes a query to the ISCP and the ISCP responds, 

25 the Data and Reporting System (DRS) portion of the ISCP 
captures the data and stores an appropriate record of 
the transaction in a record corresponding to the 
telephone number of the party requesting the Centrex 
service. Based on the queries and responses, the 

30 record will indicate the type of service requested and 
the instructions for disposition of the call. The time 
of initiating the service request is known from the 
time of receipt of the query, i.e., by subtracting the 
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known maximum period for transmission of the query from 
an SSP to the ISCP from the time of receipt of the 
query. 

If the call duration is to be included in the 
reports, the DRS must also capture information 
indicating the time of termination of the call . The 
SSP type switch could be programmed to provide a 
further message to the ISCP upon completion of each 
Area Wide Centrex call. The further message would be 
routed to the ISCP in the standard manner but would 
indicate the time that the call or service terminated. 

During subscription to Area Wide Centrex, for each 
of the customer's Area Wide Centrex lines the customer 
specifies the information to be collected, the method 
and time of information collection, the type of 
results, and the format and frequency of reports, and 
the SCP data base is programmed to control the DRS to 
provide the specified reports . 

Initially, the reports would likely be provided in 
the form of printouts mailed to the customer on a 
specified periodic basis. In the preferred 
implementation, each business customer will have one or 
more data' terminals set up to receive the reports over 
a data link to the ISCP, for example, via modems and 
dial up telephone lines. The data in the SCP could 
also specify the time and telephone number to deliver 
the reports to each of the customers' terminals. 


15 


20 


25 


30 


F. Access Authorization 
Security for access to specific subscriber 
facilities, to override station restrictions, or to 
access the Area Wide Centrex features can be provided 
via the use of the calling number, an authorization 
code, or a combination of both. At the business 
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customer's request, access control can be added to any 
of the Area Wide Centrex service features, including 
extension dialing, call . transfer, and Work-At-Home . 
The access control can also be implemented as part of 
5 the call routing feature to restrict access to long 
distance facilities. Figure 7 illustrates the 
modification of operations necessary to add access 
authorization to any one of the other Area Wide Centrex 
service features. 

10 For a call or service request originating at any 

station covered by the Area Wide Centrex service, at 
some point after the end user dials the desired number, 
the network suspends call processing and sends a query 
to the ISCP in the usual manner. The ISCP retrieves 

15 the data for the business group corresponding to the 
originating line. The ISCP at this point checks the 
retrieved data and determines whether or not the 
business customer has requested an access authorization 
procedure for the specific service now requested. Each 

20 business customer can select in advance whether all 
services require access authorization or whether only 
certain services require authorization. For example, 
although access authorization might not "be required for 
calls from the actual office lines, Work-At-Home calls 

25 might require access authorization, to prevent family 
members from billing long distance charges against the 
office line. 

If the retrieved data for the business customer 
indicates that no access authorization is required for 
30 the specific service now requested, the system 
processes the call • in the usual manner. The ISCP 
formulates a response message, again in TCAP format, 
including the necessary processing, and transmits the 
response message back to the originating central office 
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via the STP(s). The system then executes normal call 
■ processing routines for servicing the call using the 
information received from the ISCP. 

If instead the retrieved information indicates 
5 that access authorization is. required for the specific 
service now requested, the ISCP sends a TCAP- " INVOKE " 
message. The INVOKE message instructs the originating 
central office to provide ah announcement to the user. 
The announcement could be in the form of a subsequent 
10 dial tone or synthesized speech requesting entry of an 
access authorization code. The INVOKE message also 
instructs the originating central office to 
subsequently collect digits. The central office 
collects digits, for example DTMF dialed digits, and 
15 sends a subsequent query to the ISCP via the STP(s). 
The subsequent query includes the collected digits. 

The ISCP checks the entered code against a list of 
valid codes provided by the subscriber. If the 
subscriber has specified additional screening, the 
20 calling number could be matched against a list of valid 
calling numbers. If the code is not valid (and the 
calling number, when used), the ISCP sends a return 
result message instructing the CO to terminate the 
call. Although shown and described as a single query 
25 and check for a valid code, the data base could provide 
instructions to go back and repeat the request and code 
entry procedure allowing the user a specified number of 
attempts to enter a valid code before denying service. 

If the code digits match a valid code (and the 
30 calling number when used), the network resumes call 
processing and routes the call to the appropriate 
destination. The ISCP formulates a response message, 
including the necessary processing data, and transmits 
the response message back to the originating central 
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office via the STP(s). The system then executes normal 
call processing routines for servicing the call using 
the information • received provided by the ISCP. 

As an alternative to screening based on an access 
5 authorization code, calls could be screened based on 
calling number alone. 

Dialing Options 

The Area Wide Centrex system also supports two 
dialing plan options for each of the specific service 
10 features: location code dialing, and portable intercom 
dialing . 

For the location dialing option, one or more 
leading dialed digits indicate a particular subscriber 
location, and the last four digits correspond to the 

15 station's North American Memory Plan (NAMP )• telephone 
number. This dialing scheme permits duplication of 
extensions among locations served by different 
switches, and the subscriber is not limited to 10,000 
stations. For this option, however, the caller must be 

20 aware' of the geographic location of the called Area 
Wide Centrex station. 

The Portable Intercom Number Dialing option allows 
a customer to assign a "private number" independent of 
the NAMP number to each Area Wide Centrex station. 

25 This dialing plan is like a private network numbering 
plan, where the Area Wide Centrex . users call private 
numbers, whereas outside callers dial the full NAMP 
number, to reach an Area Wide Centrex station. With 
this dialing option, when a user moves from one 

30 location to another, his/her NAMP number would change 
but not the assigned private number. This allows 
internal calls within the Area Wide Centrex to reach 
the end user using the same private number, while 
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outside callers would have to dial the NAMP number 

assigned to the new location. 

In the example of Figure 1, again suppose that 

employee John Doe who is initially located in the 
5 Arlington/Alexandria area is assigned extension number 

1234, and his actual telephone number is 703-456-7890. 

To call John Doe, any other employee of company X dials 
' only extension 1234, and the ISCP provides the complete 

703-456-7890 number to complete. Now John Doe moves to 
10 the headquarters in Richmond, and his actual telephone 

number becomes 804-234-5678. The data base at the ISCP 

is revised to indicate John Doe's new location. 

Subsequently, employees of company X need only dial the 

same old extension number 1234, and the ISCP provides 
15 the new complete number 804-234-5678 allowing call 

connection to the actual station at John Doe's new 

location . 

In one implementation, the changes in the data 
base will probably be made manually by a telephone 

20 company technician. Specifically, a technician 
operating the ISCP would enter changes in the 
assignment of extension numbers to corresponding NAMP 
numbers. The customer would ask the telephone 
operating company for a change, and the operating 

25 company would issue a service order to the technician 
for each change. The technician would then use the SCE 
terminal to actually enter the changes into the data 

base. ^ 

If extreme flexibility were desired, an 
30 appropriate automated voice response system could be 
provided. The voice response system would provide 

synthesized speech prompts and accept DTMF inputs to 
allow individual employees to call in and enter their 
own changes in the ISCP. Under this approach, the 
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extension number assignment would be quite dynamic and 
could' track even short term movements of the employees. 

In the preferred implementation , each business 
customer will have a single terminal r and would call in 
5 and establish a data link- to the ISCP via modems. 
Typically, the terminal would be assigned to a 
corporate communications officer, and only that officer 
would have access to the customer's call processing 
records resident in the data base through the terminal, 

10 Security is controlled through the terminal and/or the 
line from which the terminal calls in to the ISCP. The 
terminal may have a built in security code which the 
ISCP verifies before granting access to the data base, 
or the ISCP may check the originating telephone number 

15 and the terminal identity number against a stored 
number from which that terminal is expected to call. 
The corporate business officer might also have an 
assigned personal identification number (PIN) . This 
single terminal per customer approach allows the 

20 customer to change the numbering data fairly 
frequently, but limits access to the data base to one 
customer representative and thereby reduces the 
potential for unauthorized access to sensitive data. 

In the preferred implementation, the corporate 

25 officer obtains direct access through the terminal to 
all of the programming in the data base associated with 
that business customer. Among other changes, the 
corporate officer would then have the ability to change 
the assignment of extension "numbers to corresponding 

30 NAMP numbers.. To move an extension number with 
movement of an employee, the employee might call the 
corporate communication officer and describe the move. 
The officer then accesses the ISCP through the terminal 
and effects the desired change. 
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From the above, it should be clear that the Area 
Wide Centrex methods and system extend a variety of 
Centrex service features to customer facilities 
connected to different central offices. Area Wide 
5 Centrex provides the networking capability to allow 
services previously provided by a Centrex in one 
central office to extend out and operate between 
" different central offices. To the. user/ the system 
looks as though it is provided from a single central 

10 office regardless of the user's location. Also, Area 
Wide Centrex permits establishing or changing a 
business customer's centrex services by reprogramming a 
single centralized data base, without having to change 
the programming in each individual central office 

15 exchange to which that customer's facilities connect. 
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rr.ATiwr.c: 


1. In a communication network having a plurality 
of interconnected central office switching systems each 
at a different location, wherein each of said central 
office switching systems connects to a plurality of 
5 local communication lines, each of said central office 
switching systems responding to a request on a local 
communication line connected thereto to selectively 
connect the requesting line to another selected local 
communication line through the connected central office 
10 switching system and through the connected central 
office switching system and at least one other central 
office switching system, the method comprising the 
steps of : 

designating at least one of the local 
15 communication lines connected to each of at least two 
of the central office switching systems as members of a 
business group; 

storing in a central data base, separate from the- 
central office switching systems f data for providing a 
20 plurality of Cent rex service features to the business 
group, wherein said plurality of Centrex service 
features includes at least extension number dialing, 
call transfer and routing control? 

receiving a request for service in one of the 
25 central office switching systems from one of the 
connected local communication lines ; 

recognizing that the service request originates 
from one of the designated local communication lines; 


SUBSTITUTE SHEET 


WO 93/17515 W 4 9 W " PCI7US92/06503 


accessing the central data base to obtain call 
30 processing data associated with said business group and 
for a selected one of said Centrex services; and 

providing the selected Centrex service feature to 
the one designated line based on the accessed call 
processing data, 

2 • A method as in claim 1 , wherein the step of 
accessing comprises: 

formulating a query message in the central office 
switching system which is connected to said one of the 
5 designated local communication lines to request the 
call processing data; 

sending the query message to said central data 

base; 

retrieving the call processing data associated 
10 with the business group for the selected Centrex 
service in said central data base; and 

sending the retrieved call processing data to the 
central office switching system which is connected to 
said one of the designated local communication lines. 

3. A method as in claim 2, wherein: 
the central office switching systems communicate 
with the central data base and with each other via a 
switching transfer point, 
5 the step of sending the query message comprises 

.sending the query message from the central office 
switching system which is connected to said one of the 
designated local communication lines to the switching 
transfer point, and forwarding the query message, from 
10 the switching transfer point to said central data base; 
and 
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the step of sending the retrieved call processing 
data comprises sending the retrieved call processing 
data from the central data base to the switching 
15 transfer point, and forwarding the retrieved call 
processing data from the switching transfer point to. 
the central office switching system which is connected 
said one of the designated local communication lines. 

4. A method as in claim l f wherein the step of 
recognizing that the service request originates from, 
one of the designated local communication lines is 
performed in the central office switching system which 

5 is connected to said one of the designated local 
communication lines . 

5 . A method as in claim 1 , wherein the step of 
recognizing that the service request originates from, 
one. of the designated local communication lines 
comprises the steps of; 

5 sending a message identifying said one of the 

designated local communication lines from the central 
office switching system which is connected to said one 
of the designated local communication lines to said- 
central data base; and 
10 accessing said central data base to determine that 

said one of the designated local communication lines is 
a member of said business group. 

6. A method as in claim 1, wherein the local 
communication lines are telephone lines . 

7. A method as in claim 1, further comprising the 
steps of : 
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storing an access authorization code in the 

central data base? 
5 in response to the request for service accessing 

the central data base to obtain the access 
authorization code; 

comparing the access authorization code to a 
number associated with the one of the designated local 
10 communication lines; and 

providing or denying the selected Centrex service 
feature based on the result of the comparison. 

8 . A method as in claim 7 , wherein the number 
associated with the one of the designated local 
communication lines is a number transmitted by the 
user. 

9 . A method as in claim 7 , wherein the number 
* associated with the one of the designated local 

communication lines is a number identifying that line . 

10. A method as in claim 1, further comprising 

the steps of : 

accumulating station message . detail recording data 
at the central data base relating to usage of the 
5 Centrex service features by the designated lines; and 

providing the accumulated usage data to the 
customer in a manner specified by data stored in the 
central data base. 

11 . in a' communication network having a plurality 
of interconnected central office switching systems each 
at a different location, wherein each of said central 
office switching systems connects to a plurality of 

5 local communication lines, each of said central office 
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switching systems responding to a call request on a 
local communication line connected thereto to 
selectively connect the requesting line to another 
selected local communication line through the connected 

10 central office switching system and through the 
connected central office switching system and at least 
one other central office switching system, a call 
' transfer method comprising the steps of: 

designating at least one of the local 

15 communication lines connected to each of said at least 
two * central office switching systems as members of a 
business group; 

during an existing call connection through at 
least one of the central office switching systems to 

20 one of the designated local communication lines, 
receiving a transfer request from said one of the 
designated local communication lines identifying 
another of the designated local communication lines and 
recognizing that the transfer request originates from a 

25 line which is a member of the business group, 
placing the existing call on hold; 

accessing a central data base, separate from the 
central office switching systems, to obtain call 
processing data to transfer connection from said one of 
30 the designated local communication lines to the other 
of the designated local communication lines; and 

operating one or more of the central office 
switching systems to transfer the existing call to the 
other of the designated lines using the accessed call 
'35 .processing data. 

12. A method as in claim 11, wherein the step of 
accessing comprises: 
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formulating a query message in the central office 
switching system which is connected to said one of the 
5 designated local communication lines to request the 
call processing data; 

sending the query message to said central data 

base; 

retrieving requested call processing data in said 

10 central data base; and 

sending the retrieved call processing data to the 
central office switching system which is connected to 
said one of the designated local communication lines. 

13. A method as in claim 12, wherein the central 
office switching systems communicate with the central 
data base and with each other via a switching transfer 
point and , 

5 the step of sending the query message comprises 

sending the query message from the central office 
switching system which is connected to said one of the 
designated local communication lines to the switching 
transfer point, and forwarding the query message from 
10 the switching transfer point -to said central data base; 

and , 

the step of sending the retrieved call processing 
data comprises sending the retrieved call processing 
'data from the central data base to the switching 
15 transfer point, and forwarding the retrieved call 
processing data from the switching transfer point to 
the central office switching system which is connected 
said one of the designated local communication lines. 

14. A method as in claim 11, wherein the local 
communication lines are telephone lines. 
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15. A method as in claim 11, wherein: 

the step of receiving a transfer request includes 
receiving an extension number of less than seven digits 
identifying the other of the designated lines; and 
5 the step of accessing data includes retrieving 

** data from said- data . base translating the extension 
number into a complete line identification number of 
seven digits or more which uniquely identifies the 
other of the designated local communication lines. 

16. A method as in claim 11, wherein the complete 
line identification number comprises a telephone 
number . 

17. A method as in claim 11, further comprising 

the stieps of: 

storing an access authorization code in the 

central data base; 
5 in response to the transfer request accessing the 

central data base to obtain the access authorization 
code; 

comparing the access authorization code to a 
number associated with the one of the designated local 
10 communication lines ; and 

providing or denying the transfer to the other of 
the designated lines based on the result of the 
comparison. 

18. A method as in claim 17, wherein the number 
15 associated with the one of the designated local 

communication lines is a number transmitted by the user 
requesting the transfer. 
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19. A method as in claim 17, wherein the number 
associated with the one of the. designated local 
communication lines is a number identifying that line. 

20. In a communication network having' a plurality 
of interconnected central office switching systems each 
at a different location, wherein each of said central 
office switching systems connects to' a plurality of 

5 local communication lines, each of said central office 
switching systems responding to a request on a local 
communication line connected thereto to selectively 
connect the requesting line to another selected local 
communication line through the connected central office 
10 switching system and through the connected central 
office switching system and at least one other central 
office switching system, the method comprising the 
steps of: 

designating at least one of the local 
15 communication lines connected to each of at least two 
of the central office switching systems as members of a 
business group; 

storing in a central data base, separate from the 
central office switching system, data for providing a 
20 Centrex communication service to the business group; 

storing in the central data base data identifying 
at least one communication line which is not a member 
of the business group as associated with one of the 
members of the business group; 
25 receiving a request for the Centrex communication 

service in one of the central office switching systems 
from one of the connected local communication lines; 

checking the stored identifying data to recognize 
that the service request originates from the associated 
3 0 non-member line; 
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accessing the central data base to obtain call 
processing data associated with said business group; 
and 

Droviding the Centrex communication service to the 
35 associated non-member line based on the accessed call 
processing data. 

21. A method as in claim 20, further comprising 
billing for the Centrex communication service against 
the one of the members of the business group associated 
with which the non-member line is associated based on 

5 the identifying data stored in the central data base. 

22. A method as in claim 20, wherein the data in 
the central data base for providing a Centrex 
communication service comprises data for providing a 
plurality of Centrex service features to the business 

5 group, said plurality of Centrex service features 
including at least extension number dialing, call 
transfer and routing control, said method further 
comprising the steps of: 

receiving a request service in one of the central 
10 office switching systems from one of the connected 
local communication lines; 

recognizing that the service request originates 
from one of the designated local communication lines; 

accessing the central data base to obtain call 
15 processing data associated with said business group for 
a selected one of the Centrex service features; and 

providing the selected Centrex service feature to 
the one designated line based on the accessed call 
processing data. 
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23. A method as in claim 22 , wherein: 

the accessing step accesses the central data base 

to obtain call processing data associated with said 

business group for a selected one of the Centrex 
5 service features; and 

the providing step provides the selected Centrex 

service feature to- the associated non-member line based 

on the accessed call processing data, 

24.. A method as in claim 20, further comprising 

the steps of : 

storing an access authorization code in the 

central data base; 
5 in response to the request for the Centrex 

communication service from the associated non-member 
line accessing the central data base to obtain the 
access authorization code; 

comparing the access authorization code to a code 
10 received from a user via the associated non-member 
line ; and 

providing or denying the Centrex communication 
service to the associated non-member line based on the 
result of the comparison. 

15 25. A method as in claim 20, further comprising 

the steps of : 

accumulating station message detail recording data 
at the central data base relating to usage of the 
Centrex communication service; and 
20 providing the accumulated usage data to the 

customer in a manner specified by data stored in the 
central data base . 
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26. In a communication network having a plurality 
of interconnected central office switching systems each 
at a different location r wherein each of said central 
office switching systems connects to a plurality of 
5 local communication lines each of which has assigned a 
unique line identification number, each of said central 
office switching systems responding to a request on a 
local communication line connected thereto to 
selectively connect the „ requesting line to another 

10 selected local communication line through the connected 
central office switching system and through the 
connected central office switching system and at least 
one other central office switching system, a portable 
intercom dialing method comprising the steps of: 
- 15 designating at least one of . the local 

communication lines connected to each of at least two' 
of the central office switching systems as members of a 
business group; 

assigning an extension number to each of the 

20 designated local communication lines, which is 
independent of the value of a unique line 
identification number of the line each extension number 
is assigned to; 

storing in a central data base r separate from the 

25 central office switching systems, translation data 
identifying the .correspondence between each extension 
number and the unique line identification number for 
each line of the business group; 

revising the translation data to change the 

30 correspondence between an extension number and one of 
the unique line identification numbers to assign the 
one extension number to a different local communication 
line when customer personnel move to a different 
location; 


SUBSTITUTE SHEET 


WO 93/17515 W W PCT/US92/06503 


35 receiving an extension number from one of the 

designated local communication lines; 

accessing the revised translation data for the 

business group; 

retrieving from the translation data the unique 
4 0 line identification number which currently corresponds 
to the received extension number; and 

establishing a communication link through the 
network between said one of the designated local 
communication lines and the local communication line 
45 indicated by the retrieved unique line identification 
number . 

27. A method as in claim 26, wherein the step of 

accessing comprises: 

formulating a query message which includes the 
received extension number in the central office 
5 switching system which is connected to said one of the 
designated local communication lines to request the 
call processing data; and 

sending the query message to said central data 

base; 

10 wherein the retrieving step includes sending the 

retrieved unique line identification number to the 
central office switching system which is connected to 
said one of the designated local communication lines. 

28. A method as in claim 26, wherein the central 
office switching systems communicate with the central 
data base and with each other via a switching transfer 
point and , 

5 the step of sending the query message comprises 

sending the query message from the central office 
switching system which is connected to said one of the 


SUBSTITUTE SHEET 


60 


designated local communication lint a to the switching 
transfer point, and forwarding the query message from 
the switching transfer point to said central data base; 
and 

the step of sending the retrieved unique line 
identification number comprises sending the retrieved 
unique line identification number from the central data 
base to the switching transfer point, and forwarding 
the retrieved unique line identification number from 
the switching transfer point to the central office 
switching system which - is connecttd said one of the 
designated local communication lines. 

29. A method as in claim 26, wherein the local 
communication lines are telephone lines • 

30. An area wide centrex communication network, 
comprising i 

local communication lines; 

a plurality of interconnected central office 
switching systems each at a different location, wherein 
each of said central office switching systems connects 
to a plurality of 'said local communication lines, each 
of said central office switching systems reeponding to 
a service request on a local communication line 
connected thereto to selectively provide a 
communication connection between the requesting line 
and another selected local communication line through 
the connected central office switching system and 
through the connected central office switching system 
and at least one other central office switching system; 

a central data base, separate from the central 
office switching systems , said central data base 
storing call processing data associated with at least 
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one of the local communication lines connected to each 

20 of at least two of the central office switching systems 
which are designated as members of a business group for 
providing to the business group a plurality of Centrex 
service features including extension number dialing , 
call transfer and call routing control; 

25 a signalling communication system for two-way 

communications of data messages, said signalling 
communication system interconnecting the central office 
switching systems and connecting the central office 
switching systems to the data base; 

30 wherein: 

in response to a request service from one of the 
local communication lines designated as members of the 
business group, the central office switching system 
connected to that one line initiates access to the 

35 central data base to obtain call processing data 
associated with said business group for a selected one 
of the Centrex service features ; and 

in response to the obtained call processing data 
the network provides the selected Centrex service 

4 0 feature to the one designated line. 

31. An area wide centrex communication network as 
in claim 30, wherein each of the at least two of the 
central office switching systems comprises a 
programmable digital switch. 

32. An area wide centrex communication network as 
in claim 31, wherein each programmable digital switch 
is programmed to recognize that the service request 
originates from one of the designated local 

5 communication lines . 
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33. An area wide centrex communication network as 
in claim 31, wherein each programmable digital switch 
is programmed to respond to every service request by 
initiating a query to the data base, and the data base 
stores sufficient data to recognize from the query that 
the service request originates from one of the 
designated local communication lines. 

34* An area wide centrex communication network as 
in claim 30, wherein the signalling communication 
system comprises at least one switching transfer point 
for routing data messages between the central office 
switching systems and the data base. 

35 * An area wide centrex communication network as 
in claim 34, wherein the signalling communication 
system further comprises common channel interoffice 
signalling links providing communications between the 
central office switching systems and the switching 
transfer point* 

36. An area wide centrex communication network as 
in claim 35 , whe'fein the signalling communication 
system further comprises a packet switched network 
providing communications between the switching transfer 
point and the central data base. 

37. An area wide centrex communication network as 
in claim 30, wherein the local communication lines are 
telephone lines* 


SUBSTITUTE SHEET 




SUBSTITUTE SHEET 


WO 93/17515 


PCT/US92/06503 


3/10 


OFF-HOOK 



r 

RECEIVE 


DIALLED 

DIGITS 



r 



SUSPEND CALL AT 
ORIGINATING CO. 


COMMUNICATE WITH 
DISTANT CO. VIA 
STP'S AND CCIS 



YES 


< 

NO 

INFORM ORIGINATING 
CO. CALLED LINE 
AVAILABLE 


r 

ESTABLISH 
TRUNKS Af 
FROM CALL If 
TO CALL EC 

LINK VIA 
JD C.O.'S 
JG STATION 
) STATION 


INFORM ORIGINATING 
CO. OF "BUSY" 


ORIGINATING CO. 
SENDS "BUSY" SIGNAL 
TO CALLER 


FIGURE 3 


RINGING/RINGBACK 


oiiOSTITUTE SHEET 


WO 93/17515 W W PCT/US92/06503 

4/10 


OFF-HOOK 



RECEIVE 
DIALED DIGITS 


SUSPEND 
AT ORIGIN/ 

CALL AT 
ITING CO. 



SEND QUERY TO 
ISCP VIA STP(5) 

< 



SEND AWC PROCESSING 
DATA FROM ISCP TO 
ORIGINATING CO. 
VIA STP(S) 


EXECUTE CALL PROCESSING 
OR AWC SERVICING USING 
DATA RECEIVED FROM ISCP 


NO 

RECEIVE DIALED 

> ► 

DIGITS 




EXECUTE NORMAL 


CALL PROCESSING 


> 



FIGURE 4 


oi lBBTITUTE SHEET 


WO 93/17515 


PCT/US92/06503 


5/iO 


EXISTING CONNECTION BETWEEN 
TWO STATIONS 




RECEIVE HOOK FLASH FROM 
ONE STATION 




PLACE CONNECTION TO SECOND 
STATION ON HOLO AND SEND 
DIAL TONE TO THE ONE STATION 




RECEIVE DIALED DIGITS 
FROM THE ONE STATION 




SEND OUERY TO ISCP 
VIA STP(S) 


r 


SEND PROCESSING DATA FOR 
TRANSFER OF HELD CONNECTION 
TO A NEW STATION IDENTIFIED 

BY THE DIALED DIGITS TO 
CO. VIA STP(S) 


f 


TRANSFER HELD CALL BASED 
ON RECEIVED PROCESSING DATA 


FIGURE 5 


SUBSTITUTE SHEET 


WO 93/17515 


PCT/US92/06503 


6/10 


OFF HOOK 


RECEIVE 0IALE0 
DIGITS 


YES 


SUSPEND CALL AT 
ORIGINATING CO. 



SEND QUERY TO 
ISCP VIA STP(s) 


HATCH ORIGINATING STATION 
NUMBER TO CORRESPONDING 
BUSINESS GROUP LINE 
NUMBER • 


RETRIEVE AWC PROCESSING 
DATA TO EXTEND SERVICE AS 
IF REQUEST ORIGINATED 
FROM CORRESPONDING 
BUSINESS GROUP LINE 


SEND AWC PROCESSING DATA 
FROM ISCP TO ORIGINATING 
CO. VIA STP(s) 


EXECUTE CALL PROCESSING 
OR AWC SERVICING USING 
DATA RECEIVED FROM ISCP 


NO 


EXECUTE NORMAL 
CALL PROCESSING 



FIGURE 6 


QUBBTITUTE SHEET 


WO 93/17515 


PCT/US92/06503 


7/10 


REQUEST FOR SWC SERVICE 


SUSPEND CALL AT ORIGINATING CO. 


SEND QUERY TO ISCP VIA STP(S) 


RETRIEVE DATA FOR BUSINESS GROUP 
CORRESPONDING TO ORIGINATING LINE 


YES 


SEND • , INVOKE ,, MESSAGE TO CO. 
VIA STP(S) 



CO. PLAYS ANNOUNCEMENT AND 
COLLECTS DIGITS 


SEND SUBSEQUENT QUERY INCLUDING 
COLLECTED DIGITS TO ISCP VIA STP(S) 


DO 

COLLECTED 
_^ DIGITS HATCH STORED 
ACCESS CODE? 


NO 


YES 


SEND AWC PROCESSING 
DATA FROM ISCP TO 
ORIGINATING CO. 
VIA STP(S) 


EXECUTE CALL 
PROCESSING OR AWC 
SERVICING TO PROVIDE 
REQUESTED SERVICE 
USING DATA RECEIVED 
FROM ISCP 


NO 


SEND RETURN RESULT MESSAGE 
TO CO. VIA STP(S) TO 
TERMINATE CALL 


FIGURE 7 


SUBSTITUTE SHEET 


WO 93/17515 



PCT/US92/06503 


8/10 



ftUHSTITUTE SHEET 


WO 93/17515 


PGT/US92/06503 



Al IOJBTITUTE SHEET 



SUJBBTITUTE SHEET 


INTERNATIONAL 


r ^\RCH REPORT LJn||nal 


li^m^^nai application No. 
K>6503 


A. CLASSIFICATION OF SUBJECT MATTER 

IPC(5) :H04M 3/42,3/58,7/06,15/10; H04Q 11/04 
US CL 379/1 12,212,230; 370/60. 1 
According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 370/60,110.1, 379/220 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Bellcore Exchange, January/February 1988, L. PIERCE ET AL., "Meeting private network 
needs with the public network", pages 8-13. See page 11, first column, lines 13-35 and 47- 
58; page 12, paragraph bridging columns; and page 13, first column, lines 7-45. 

Telesis 1988 three (canadaj, M. DAVIS ET AL., "Evolution in business networking", 
pages 23-31. See page 24, first column, "Area Wide Centrex", through third column, line 
15; page 26, text on Diagrams A and B; and page 27, text on Diagram E. 

Commutation & transmission No. 2-1989 (Sotelec, Paris, France), J. DUNOGUE ET AL., 
"The Building of Intelligent Networks", pages 5-22. See page 6, insert 1, text on Wide 
Area Centrex; page 10, first column, last paragraph and insert 5; and page 15, third 
column. 


1-6,10-16, 
20-23 and 
25-37 

1-6,10-16, 
20-23 and 
25-37 

1-6,10-16, 
20-23 and 
25-37 


"x| Further documents are listed in the continuation of Box C. Q See patent family annex. 


•A* 

"E' 
•L' 

'O* 
.p. 


■ of cited docuraa: 

document defining the general Male of the ut which is not considered 
to be put of pajticukr relevance 

earlier dooncalpublkhed am or after the hMtfbootl filial date 

document which may throw doubts on priority chunks) or which n 
.cited to cstaUiah the publicanon date of another citation or other 
special reason (aa specified) 

document referring to an oral disclosure, use, rihihiri o rt or other 
document published prior to toe fasernabonal films dace but later than 


"X* 


bier documcM published after the mtt rnerinnsl filial date or priority 
date and not fa conflict with the acy iica boo cited to uu du i Ux Ml the 
principle or theory undexryaaj the mvenbon 

rirv^pryru of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an mvenave step 
when Che document is taken alone 

^tt^ of particular relevance; the claimed invention cannot be 
considered to involve an mventive step when the document b 
combmod with one or more other such documents, such combination 
beiof obvious to a person skilled mine art 


of the i 


family 


Date of the actual completion of the international search 
10 OCTOBER 1992 

Date of mailing of the international search report 

Name and mailing address of the ISA/ 
Coxnmiaaiooer of Patents and Trademark* 
Box PCT 

Waahizigtoo, D.C. 20231 
Facsimile No. NOT APPLICABLE 

Authorized ^^^CL^ZOS, ^ 

THOMAS W. BROWN ^ 
Telephone No . (703) 305-4733 


Form PCT/1SA/210 (second ihect)(July 1992)* 


I NTERNATI Of^Aj, SEARCH REPORT 


L national application No. 
PCT/US92/06503 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


US, A, 4,348,554 (ASMUTH) 07 September 1982, See column 3, line* 18047; column 
4, line 61 to column 5, line 31; column 5, lines 43-53; column 9, lines 14-38; and 
column 13, lines 17-30. 

US, A, 4,754,479 (BICKNELL ET AL.) 28 June 1988, See the abstract. 

Bellcore Technical Publication TR-TSY-000402, issue 2, July 1989, pages B-i to B-54. 
See the entire document 

Electrical Communication, Vol. 63, No. 4, 1989, K.P. LATHIA, "Implementation of 
ISDN Wide Area Centre* in System 12", pages 374-382. 

US, A, 4,313,035 (JORDAN ET AL.) 26 January 1982. 

US, A, 4,191,860 (WEBER) 04 March 1980. 

US, A, 4,611,096 (ASMUTH ET AL.) 09 September 1986. 

US, A, 4,899,373 (LEE ET AL.) 06 February 1990. 

US, A, 4,756,020 (FODALE) 05 July 1988. 

US, A, 4,757,267 (RISKIN) 12 July 1988. 

US, A, 4,788,718 (McNABB ET AL.) 29 November 1988. 

US, A, 4,802,199 (LANGE ET AL.) 31 January 1989. 


7-9,17-19 
and 24 


26-29 


1-37 


1-37 


1-37 


1-37 


1-37 


1-37 


1-37 


1-37 


1-37 


1-37 


Form PCT/ISA/210 (continuation of second sheet)(July 1992)* 


